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Faculty of Science, Yamagata University
[Sa] [OS] .
1 $\Omega(G, \mathcal{G}_{I})$ $\ovalbox{\tt\small REJECT}$
$\mathcal{D}$ $G$ ([Sa, Section 1]) .
, $((G, \mathcal{D})$- coequalizer
$)$ , . $H\leq G$ $G$ $\overline{H}$
:
$\overline{H}:=\{\begin{array}{ll}\bigcap_{S\in D(\geq H)}S if \mathcal{D}(\geq H)\neq\emptyset,G if \mathcal{D}(\geq H)=\emptyset.\end{array}$
, $\mathcal{D}(\geq H)$ $D\geq H$ $\mathcal{D}$ . $S\in \mathcal{D}$ , $WS:=$
$N_{G}(S)/S$ Sylowp $(WS)_{p}$ $\langle$ . Yoshida :
$(C)_{p}$ $S\in \mathcal{D},$ $gS\in(WS)_{p}\Rightarrow\overline{\{g\rangle S}\in \mathcal{D}$ .
$(C’)_{p}$ $S\in \mathcal{D},$ $gS\in(WS)_{p}\Rightarrow\{g\rangle S\in \mathcal{D}$ .
, $\langle g\}S$ $S$ $g$ . $(C’)_{p}\Rightarrow(C)_{p}$ .
[ $p$ $(C)_{p}$ :
$(C)_{\infty}$ $S\in D,$ $gS\in WS\Rightarrow\{g\rangle S\in \mathcal{D}$ .
$P$ , $z_{(p)}\subseteq \mathbb{Q}$ plocal ring . $M$ , $M_{(p)}:=z_{(p)}\otimes_{Z}M$ .
Yoshida :
1. [$Yd90$ , Theorem 3.11] (1) $(C)_{p}$ , $\Omega(G, \mathcal{D})_{(p)}$ ([Sa,
2] $)$ .
(2) $(C)_{\infty}$ , $\Omega(G, \mathcal{D})$ .
(3) , $p$ , (1) (2) $\Omega(G, \mathcal{D})_{(p)}$ .
$\Omega(G, \mathcal{D})_{(p)}$ .
$\sim_{p}$ . $\mathcal{D}$ $(C)_{p}$ . 1 $\Omega(G, \mathcal{D})_{(p)}$
.
$(\overline{\langle g\rangle S})\sim_{p}(S)$ for $S\in \mathcal{D},$ $gS\in(WS)_{p}$
$C(\mathcal{D})$
$\sim_{p}$ . $\sim_{p}$ $\mathcal{D}$ .
, $S\sim_{p}T\Leftrightarrow(S)\sim_{p}(T)$ .
. $\mathbb{Q}\otimes_{Z}\tilde{\Omega}(G, D)=\prod_{(S)\in C(D)}\mathbb{Q}$ ( )
. $\mathbb{Q}\otimes_{Z}\Omega(G, \mathcal{D})$ $1\otimes\varphi$ , $\mathbb{Q}\otimes_{Z}\tilde{\Omega}(G, \mathcal{D})$
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([Yd90, Corollary 3.4]). $\mathbb{Q}\otimes_{\mathbb{Z}}\Omega(G, \mathcal{D})$
$S\in \mathcal{D}$
$\varphi_{S}(e_{H})=\{\begin{array}{l}1 if (S)=(H),0 otherwise\end{array}$
$e_{H}((H)\in C(\mathcal{D}))$ .
$\mathcal{D}$ $(C)_{p}$ . $Q\in \mathcal{D}$ , $\sum e_{H}$ (
$e_{H}\in \mathbb{Q}\otimes_{Z}\Omega(G, \mathcal{D}),$ $(H)\in C(\mathcal{D}),$ $H\sim_{p}Q$ $)$ $e_{Q}^{p}$ ( $[Yd90$ , Theorem 4.2]). Yoshida
$\Omega(G, \mathcal{D})_{(p)}$ $e_{Q}^{p}(Q\in \mathcal{D})$ :
$e_{Q}^{p}= \sum_{(D)\in C(D)}\frac{1}{|WD|}(\sum_{H\sim_{p}Q}\mu_{D}(D, H))[G/D]$ .
2. $\mathcal{D}$ $(C)_{p}$ . .
1. [Yd90, 4.12] $e_{Q}^{p}$ $\Omega(G, \mathcal{D})_{(p)}$ . $\Omega(G, \mathcal{D})_{(p)}$
.
2. $[Yd90, 4.12]$ $\{(Q_{1}), \ldots, (Q_{m})\}$ $C(\mathcal{D})$ $\sim_{p}$- .
$\{e_{Q_{i}}^{p}\}i\leq i\leq m$ $\Omega(G, \mathcal{D})_{(p)}$ .
3. $[Yd90, 5.13]$ $C_{p’}(\mathcal{D})$ $C_{p’}(\mathcal{D}):=\{(Q)\in C(\mathcal{D})|WQ$ is a $P’$-group $\}$ .
$C_{p’}(\mathcal{D})$ $C(\mathcal{D})$
$\sim_{p}$- . $\Omega(G, \mathcal{D})_{(p)}$
$\sum_{(Q)\in C_{p},(D)}e_{Q}^{p}$ .
$\mathcal{G}_{I}$ ([Sa, Section2]) . [Sa, (SN)], [Sa, 1]
$\Omega(G, \mathcal{G}_{I})$ .
3. $\mathcal{G}_{I}$ (H) (SN) . , $(G_{J})\in C(\mathcal{G}_{I})$ ,
$\Omega(G, \mathcal{G}_{I})$ $e_{J}^{p}:=e_{G_{J}}^{p}$ :
$e_{J}^{p}= \sum_{\emptyset\neq J\subseteq K\subseteq I}\mu \mathcal{G}(G_{K}, G_{J})[G/G_{K}]$
.
(H), (SN), 2 $e_{J}^{p}$ , ,
3 .
1. $\mathcal{D}$ $R$ , $R$- $R\otimes_{Z}\Omega(G, \mathcal{D})$
. $R\otimes_{Z}\Omega(G, \mathcal{D})$ Yoshida unit (of $G$ with respect to $\mathcal{D}$ )
$I_{D}^{G}$ .
1. $\mathcal{D}$ , $G\in \mathcal{D}$ .
$\mathcal{D}$
$P$ , $(C)_{p}$ 1 $\Omega(G, \mathcal{D})$
. , Yoshida unit $I_{D}^{G}\in\Omega(G, \mathcal{D})$ 1- $G$- $[G/G|$ .
$I_{D}^{G}$ $[G/G|$ . , centric p-radical $C_{p}(G)$
([Sa06, Section 5]) , , $G$ , $(C)_{p}$
(c.f. [Od08]). , $\mathcal{G}_{I}$ $C_{p}(G)$ .
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1. $\mathcal{G}_{I}$ (H) (SN) . $\Omega(G, \mathcal{G}_{I})$
Yoshida unit $I_{\mathcal{G}_{I}}^{G}$ :
$I_{\mathcal{G}_{I}}^{G}= \sum_{\emptyset\neq J\subseteq I}\sum_{\emptyset\neq K\subseteq I}\mu g_{I}(G_{K}, G_{J})[G/G_{K}]$




, $\Omega(G, \mathcal{D})$ $I_{D}^{G}$ $Y_{D}^{G}$ .
, $\mathcal{G}_{I}$ .
$\Omega(G, \mathcal{D})$ $G$ $r$ , $[X]\in\Omega(G, \mathcal{D})$ $G$-
$X$ $rx$ .
2. $\Omega(G, \mathcal{D})$ $I_{D}^{G}$ $r(I_{D}^{G})$ Yoshida character
(of $G$ with respect to $\mathcal{D}$ ) $Y_{D}^{G}$ .
1 , $G$ $\mathcal{G}_{I}$ Yoshida character $Y_{\mathcal{G}_{I}}^{G}$ :
4. $\mathcal{G}_{I}$ (H) (SN) .
$Y_{\mathcal{G}_{I}}^{G}= \sum_{\emptyset\neq J\subseteq I}\sum_{\emptyset\neq K\subseteq I}\mu \mathcal{G}_{I}(G_{K}, G_{j})Ind_{G_{K}}^{G}$
$= \sum_{\emptyset\neq J\subseteq I}(-1)^{|J|-1}Ind_{G_{J}}^{G}$
. , $Ind_{G_{J}}^{G}$ $G_{J}$ $G$ .
, $Y_{\mathcal{G}_{I}}^{G}$ $G$ $1_{G}$ , $\mathcal{G}_{I}$ $\triangle(\mathcal{G}_{I})$
$\chi(\triangle(\mathcal{G}_{I}))$ .
2. $\mathcal{G}_{I}$ (H) (SN) .
1. $\triangle(\mathcal{G}_{I})$ :
$\chi(\triangle(\mathcal{G}_{I}))=\sum_{\emptyset\neq J\subseteq K\subseteq I}|G:G_{K}|\mu g_{I}(G_{K}, G_{J})$
.
2. $Y_{g_{I}}^{G}(1_{G})=\chi(\Delta(\mathcal{G}_{I}))$ .
4, (H), (SN) 2
.




2. [Lie type case] $G$ $l$ Lie . $G$ Borel subgroup
parabolic subgroups $\mathcal{G}:=\{G_{1}, G_{2}\ldots, G_{l}\}$ . $I=\{1,2, \ldots, l\}$
. $G$ $\mathcal{G}_{I}=\{^{x}G_{F}|x\in G,$ $\emptyset\neq F\subseteq I\}$ $G$
parabolic subgroups , $\mathcal{G}_{I}$ (H) (SN) . 4
Yoshida character with respect to $\mathcal{G}_{I}$ :
$Y_{\mathcal{G}_{I}}^{G}= \sum_{\emptyset\neq J\subseteq I}(-1)^{|J|-1}Ind_{G_{J}}^{G}$
$=( \sum_{J\subseteq I}(-1)^{|J|-1}Ind_{G_{J}}^{G})+I_{G}$ .
, $G_{\emptyset}:=G,$ $I_{G}$ $G$ . ,
$Y_{\mathcal{G}_{I}}^{G}-I_{G}=(-1)^{l-1} \sum_{J\subseteq I}(-1)^{l-|J|}Ind_{G_{J}}^{G}$
$=(-1)^{l}$ St
( St $:= \sum_{J\subseteq I}(-1)^{l-|J|}Ind_{G_{J}}^{G}$ $G$ Steinberg character (c.f. $[Ca85,6.2.4])$ )
. $Y_{g_{I}^{G}}-I_{G}$ St modulo sign .
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